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Abstract
OBJECTIVE: To study the effects of Yizhitongxuan
decoction on learning and memory abilities, Gαq/
11 expression and Na+-K+-ATP enzyme activity in rat
models of Alzheimer's disease (AD) caused by in-
jecting Aβ25-35 into the hippocampus.
METHODS: Ninety male Wistar rats (age ≥10
months) were selected and injected with Aβ25-35 into
their hippocampi to establish model animals,
which were randomly divided into six groups in-
cluding a sham-operated group (blank group), a
model group, a donepezil HCL group (Western
Medicine group), and a high/general/dilute concen-
trations of Yizhitongxuan decoction groups (TCMⅠⅡⅢ group). The Morris water maze was used to
examine the learning and memory abilities of rats
in each group by place navigation and spatial
probe tests. Then, the rats were sacrificed to collect
the hippocampi for biochemical tests, using west-
ern blotting to detect the expression of Gαq/11
and an ultramicro Na +-K +-ATP enzyme kit to mea-
sure Na+-K+-ATP enzyme activity.
RESULTS: Yizhitongxuan decoction improved mod-
el rats' learning and memory abilities, and in-
creased the expression of Gαq/11 in the hippocam-
pus and the level of Na+-K+-ATP enzyme activity in
brain tissue.
CONCLUSION: Yizhitongxuan decoction could im-
prove model rats' learning and memory abilities,
and had a regulating effect on the expression of
Gαq/11 and Na+-K+-ATP enzyme activity.
© 2014 JTCM. All rights reserved.
Key words: Alzheimer disease; Sodium-potassi-
um-exchanging ATPase; Learning and memory abil-
ity; Yizhitongxuan decoction
INTRODUCTION
Senile dementia, also called Alzheimer's disease (AD),
is a series of chronic progressive mental deteriorations
occurring during or before the senile period character-
ized by progressive dementia as a result of brain dys-
function syndrome.1
A large-scale clinical epidemiological survey showed
that the prevalence of AD in people aged >65 was
4%-5% .2 The incidence of AD increases rapidly with
age and, at the same time, AD is associated with high
disability and mortality which have contributed to it
becoming the fourth most frequent cause of death after
heart diseases, tumor and stroke.3 China is the fastest
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aging country in the world, with the elderly population
increasing every year. AD is therefore likely to become
a serious social and economic problem. Therefore, how
to prevent and treat AD effectively has become an im-
portant subject for research. A great deal of clinical da-
ta and experience in treating AD have accumulated in
Traditional Chinese Medicine (TCM), so it is helpful
to study AD in TCM.4 The Xuanfu (sweat pores) theo-
ry5 has some correlation with the pathogenesis and per-
sistent symptoms of AD. In this study, the levels of
Gαq/11 expression and Na +-K +-ATP enzyme activity,
both of which are related to Xuanfu (sweat pores),
were studied to investigate the relationship between
Xuanfu (sweat pores) and AD.
The AD model of rats were established through stereo-
specific injection of Aβ25-35 into the hippocampus and
the rats were treated with Yizhitongxuan decoction.
The effects of Yizhitongxuan decoction on learning
and memory ability, Gαq/11 expression and
Na+-K+-ATP enzyme activity in the model rats was ob-
served.
MATERIALS ANDMETHODS
Ninety male specific pathogen-free Wistar rats were
purchased from Shandong University experimental ani-
mal center (age >10 months, initial weight (300±20) g,
qualified number SCXK (LU) 20030004). The experi-
ment was approved by the Animal Ethics Committee
of Shandong University of Traditional Chinese Medi-
cine, and, in order to reduce experimental animal suf-
fering, animals were put to death under anesthesia.
Drugs and reagents
All ingredients — Yizhitongxuan decoction [Renshen
(Radix Ginseng) 10 g, Heshouwu (Radix Polygoni Multi-
flori) 6 g, Fuling (Poria) 6 g, Shichangpu (Rhizoma Aco-
ri Tatarinowii) 6 g, Yizhi (Fructus Alpiniae Oxyphyllae)
5 g, Yuanzhi (Radix Palygalae) 5 g, and Chuanxiong
(Rhizoma Chuanxiong) 5 g]— were provided by the
Pharmacy Department and prepared by Preparation
Department of the Affiliated Hospital of Shandong
University of TCM. Donepezil HCL (An Li Shen) was
provided by Eisai China Co., Ltd., (Shanghai China;
lot number: 12080A). Aβ25-35 was provided by Sigma
Company (San Francisco, NJ, USA; lot number:
SCP0002). The ultramicro Na +-K +-ATP enzyme kit
was purchased from the Nanjing Jiancheng Bioengi-
neering Institute (Nanjing, China; lot number:
20120614). Anti-G protein alpha q/11 antibody was
purchased from Abcam Company (Cambridge, UK;
lot number: ab113429). Goat IgG conjugated to horse-
radish peroxidase (HRP) was purchased from Beyo-
time Institute of Biotechnology (Shanghai, China; lot
number: A7007). GAPDH conjugated to HRP was
purchased from Kangchen Bio-tech Engineering Co.,
Ltd., (Shanghai, China; lot number: KC-5G5).
Equipment and instruments
The following equipment and instruments were used:
brain stereotaxic instrument (Huaibei ZhengHua Bio-
logical instrument plant, Anhui, China); Morris water
maze system (Ji Liang Software Technology Co., Ltd.,
Shanghai, China); constant temperature water bath
(Beijing Medical Equipment plant, Beijing, China); ul-
traviolet spectrophotometer (Eppendorf, Hamburg,
Germany); high speed refrigerated centrifuge (Eppen-
dorf Hamburg, Germany); and a Vilber Lourmat
SDS-PAGE Electrophoresis System (Bio-Rad, Shang-
hai, China).
Preparation of Aβ25-35
One milligram of Aβ25-35 was dissolved into 200 µL of
normal saline to prepare a 5-µg/µL solution, which was
put into constant temperature water bath (37℃ ) for
72 h to allow the protein to fully dissolve to the con-
densed state, and preserved at 4℃ avoiding repeated
freezing and thawing.
Establishing models of rat with AD
First, one rat was weighed, then 10% chloral hydrate
(380 mg/kg body weight) was peritoneally injected to
induce anesthesia. Second, the rat was fixed on a brain
stereotaxic instrument with local head skin prepared
and disinfected. Third, the periosteum was separated
from the skull with a median sagittal incision. The
bregma and posterior fontanelle were identified to ori-
ent them at the same horizontal level. Next, bilateral
hippocampi were selected as areas for injection accord-
ing to a stereotaxic atlas of the rat brain6 (3.5 mm poste-
rior to the bregma, 2.0 mm vertical the raphe, 3.0 mm
below the skull). Last, 1 µL of Aβ25-35 was injected into
the hippocampus (with an injection speed of 0.2 µL/
min) by microsyringe; after injection, the needle was
kept in place for 5 min so as to diffuse the solution ful-
ly, and then withdrawn slowly, using bone wax to en-
close the pinhole. Before suturing, gentamicin was
used to treat the incision. Iodophor and 75% alcohol
were used to disinfect the wound. Penicillin was inject-
ed for three days after surgery. An equal volume of nor-
mal saline was injected into the hippocampi of rats in
the sham-operation group and postoperative manage-
ment was performed as described above.
AD model checking
The Morris water maze was used to assess four-quad-
rant escape latency before and one week after establish-
ing the model rats. The two groups of data were com-
pared to assess successful model generation.
Groups and treatment administration
Animals were divided into the following six groups us-
ing the random number table method in software Ran-
dA 1.0 (Beijing Krmelot Ip Regency Co., Ltd., Beijing,
China): a high concentration decoction group (TCMⅠ group), a general concentration decoction group
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(TCM Ⅱ group), a dilute concentration decoction
group (TCM Ⅲ group), a donepezil HCL group
(Western Medicine group), a model group, and a
sham-operation group (blank group), with 15 rats in
each group. All the dosage was calculated according to
the body surface equivalent dose ratio between rat and
adult. Normal saline was given to the blank group and
model group is 0. 7 mL/100 g; the drug concentra-
tions in the high, general and dilute groups were 2.67,
1.34, and 0.67 g/mL respectively; that in the Western
Medicine Group was 0.30 g/mL. The dosages in the
high, general and dilute groups were 18.7, 9.35, and
4.68 g·kg﹣1·d﹣1 respectively; that in the Western Med-
icine group was 2.08 mg·kg﹣ 1·d﹣ 1. All the group of
gastric volume was assumed to be 0.7 mL/100 g in the
morning, and treatments lasted 6 weeks.
Learning ability test
The Morris water maze was used 30 min after drug de-
livery, on 10 rats in each group. The details of tests are
described in the following sections and were as previ-
ously described.7-10
Place navigation
The Morris water maze experiment lasted 5 days. The
platform was set on the center of the maze in northeast
quadrant. The horizontal plane was designed to be 1.5 cm
higher than the platform. The water temperature was
kept at 24℃±1℃. The rats in each group were trained
for 5 days continuously. The model rats were set free
from the west and south points once a day; the longest
swimming time was limited to 70 s. The time required
to find the platform was the escape latency (EL). We al-
so observed the strategies used by the rats used to get
to the platform. The rats' activities within 70 s were an-
alyzed using computer software.
Spatial probe test
The platform was removed on the 6th day, and model
rats were placed in the water at the opposite quadrant.
Their swimming tracks within 70 s were recorded. The
number of times swimming across the original plat-
form position was analyzed using computer software.
Na+-K+-ATP enzyme activity analysis
Ten rats were selected at random from each group and
sacrificed after anesthesia. Two-hundred milligrams of
hippocampus and cerebral cortex was taken out quick-
ly at 4℃, and 2 mL of normal saline was added to pre-
pare a 10% brain tissue homogenate. Then, nine vol-
umes of normal saline was added to make a 1% brain
tissue homogenate. An appropriate protein concentra-
tion was obtained by using Coomassie blue reagent ex-
amination. The brain tissue homogenate was centri-
fuged at 4000 r/min for 10-15 min at 4℃. The super-
natant was removed according to the instructions of
the Na +-K +-ATP enzyme kit. Absorbance in each tube
was measured, and calculated according to the formula:
ATPase activity=
Messureing tube OD value - Comparing tube OD value
Standard tube OD value - Blank tube OD value ×
Concentration of standard tube × Reaction time × Dilution
ratio ÷ Homogenate protein concentrations
Western blotting
Ten rats were chosen at random in each group and sac-
rificed after anesthesia. The hippocampus tissue was
dissected, weighed, chopped into 1-3-mm3 pieces,
ground to powder with liquid nitrogen. 50 µL lysate
with 10% PMSF was added into every 10 mg tissue.
The hippocampus tissue was centrifuged at 1200 × g
for 10 min at 4℃ after ultrasonic processing. The su-
pernatant was removed and the protein concentration
was determined using the Bradford method. Electro-
phoretic buffer (5×) was heated for 10 min. Whole pro-
tein extracts (30 µg) were resolved by SDS-PAGE gel
electrophoresis (5% concentration gel, 12% separating
gel) and transferred to a PVDF membrane. Anti-G pro-
tein alpha q/11 antibody (1∶1000) was added to the
protein extracts on the PVDF membrane, which were
incubated for 18 h at 4℃ and washed by TBST 3
times within 10 min. Then, HRP-goat IgG (1∶1000)
and HRP GAPDH (1∶10 000) were added to the pro-
tein extracts on the PVDF membrane to be incubated
overnight. Enhanced chemiluminescence was used to
visualize protein bands. Western blot data were ana-
lyzed using Quantity One 1.0 software (Bio-Rad,
Shanghai, China).
Statistical analysis
All data are expressed as means±standard deviation ( xˉ ±
s). One-way ANOVA was performed using SPSS 17.0
software (IBM SPSS, Shanghai, China). P<0.05 was
used as the threshold for significance.
RESULTS
Establishment of the AD model
Before and after AD rat model establishment, 20 rats
were selected using a simple random sampling method
to undergo Morris water maze testing (under the same
conditions used in the place navigation test). The es-
cape latency from all four quadrants revealed signifi-
cant differences between two groups (P<0. 01).
Yizhitongxuan decoction improves learning capacity
in AD model rats
Time to reach the platform was shortened significantly
with the extension of training time in the place naviga-
tion experiment. On the fifth day, compared with the
blank group, the model group's EL was still prolonged
(P<0.01). Compared with the model group, the West-
ern Medicine group's EL was shortened significantly
(P<0.01). Each TCM group had different results (Ta-
ble 1). In the TCM Ⅰ Group, the improvement in
rats' learning capacity was most obvious (P<0.01),
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with a slightly less obvious effect in the TCM Ⅱ
Group (P<0.05) and no statistically significant effect
in the TCM Ⅲ Group (P=0.83).
According to the the tracks followed by the rats, model
rats adopted a search strategy. In the rat track graphs
shown in Figure 1, the straight lines indicate swim-
ming from the entry point to the platform in a straight
line. The blank group adopted such a straight line strat-
egy; however, the model group showed a random strat-
egy (aimless swimming) while all TCM groups showed
purposeful swimming towards the platform, with dif-
ferences among the TCM Groups (Figure 1).
Spatial probe test Compared with the Blank Group,
Model Group rats passed through the platform signifi-
cantly fewer times (P<0.05). Compared with the Mod-
el Group, Western Medicine Group rats passed
through the platform significantly more frequently (P<
0.05), whereas only the rats in the TCM Ⅰ Group
passed through the platform significantly more fre-
quently (P<0.05, Table 2).
Yizhitongxuan decoction affects Gαq/11 expression
in rat model of AD in hippocampus
On western blots, a clear protein band with a relative
molecular weight of 42 kDa could be seen. Grayscale
values were measured and analyzed using the
semi-quantitative method with GAPDH (relative mo-
lecular weight about 37 kDa) as the internal loading
control (Table 3). Compared with the Blank Group,
the level of Gαq/11 in the Model Group was signifi-
cantly reduced (P<0.01). Compared with the Model
Group, the levels of Gαq/11 in TCM Groups Ⅰ, Ⅱ,
and Ⅲ, and the Western Medicine Group were in-
creased, especially in the TCM Ⅰ Group (P<0. 05).
Effect of Yizhitongxuan decoction on Na+-K+-ATP en-
zyme activity Na+-K+-ATP enzyme activity was signifi-
Group
Blank
Model
Western Medicine
TCM Ⅰ
TCM Ⅱ
TCM Ⅲ
n
10
10
10
10
10
10
Times
8.0±1.4
37.9±10.2a
18.4±7.6b
15.0±6.6c
29.6±7.2c
31.3±12.5
Notes: blank group and model group were given normal saline
0.7 mL/100 g; The TCM Ⅰ, Ⅱ, Ⅲ groups were given Yizhi-
tongxuan decoction 18.7, 9.35, and 4.68 g·kg﹣1·d﹣1 respective-
ly; Western Medicine group was given donepezil HCL 2.08 mg·
kg ﹣ 1·d ﹣ 1. TCM: Traditional Chinese Medicine. Compared
with the blank group, aP<0.01; Compared with the model
group, bP<0.01; Compared with the model group, cP<0.05.
Table 1 Escape latencies on the fifth day of testing ( xˉ ±s)
Group
Blank
Model
Western Medicine
TCM Ⅰ
TCM Ⅱ
TCM Ⅲ
n
10
10
10
10
10
10
Times
2.4±0.9
1.1±0.6a
2.2±1.1b
2.1±0.9c
1.7±0.6
1.5±0.6
Notes: blank group and model group were given normal saline
0.7 mL/100 g; The TCM Ⅰ, Ⅱ, Ⅲ groups were given Yizhi-
tongxuan decoction 18.7, 9.35, and 4.68 g·kg﹣1·d﹣1 respective-
ly; Western Medicine group was given donepezil HCL 2.08 mg·
kg ﹣ 1·d ﹣ 1. TCM: Traditional Chinese Medicine. Compared
with the blank group, aP<0.01; compared with the model group,
bP<0. 01; Compared with the model group, cP<0.01.
Table2Numberof timespassingthroughtheplatform( xˉ±s)
A B C
D E F
Figure 1 Rat track graphs in the Morris water maze
A: blank group; B: model group; C: Western Medicine group; D: high concentration Yizhitongxuan decoction group; E: general
concentration Yizhitongxuan decoction group; F: dilute concentration Yizhitongxuan decoction group. Blank group and model
group were given normal saline 0.7 mL/100 g; The TCMⅠ,Ⅱ,Ⅲ, groups were given Yizhitongxuan decoction 18.7, 9.35, and 4.68
g·kg﹣1·d﹣1 respectively; Western Medicine group was given donepezil HCL 2.08 mg·kg﹣1·d﹣1. TCM: Traditional Chinese Medicine.
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cantly lower in the Model Group than in the Blank
Group (P<0.01). Compared with the Model Group,
Na+-K+-ATP enzyme activity in the Western Medicine
Group and TCM Ⅰ Group was significantly greater
(P<0.05, Table 4).
DISCUSSION
Within the spectrum of TCM, AD belongs to "Wen-
chi", "Amnesia" and "Dementia Syndrome" being lo-
cated in the brain and related to the heart and kidney.
In recent years, scholars have proposed various opin-
ions on the etiology and pathogenesis of AD such as:
hypofunction of Zang-Fu organs, emphasizing the im-
portant effect of the kidneys in pathogenesis;11-13 a men-
tal disorder owing to endogenous phlegm and blood
stasis;14,15 and the theory of brain collateral impaired by
toxicity raised by Li et al.16 The common mechanism
of pathogenesis in AD is deficiency in nature and ex-
cess in appearance among which hypofunction of zang-
fu organs are the nature and endogenous phlegm,
blood stasis and toxicity are the appearance. In TCM,
AD has been treated by nourishing the liver and kid-
ney and replenishing the essence. This treatment has
been supplemented by eliminating phlegm for resusci-
tation, removing dampness and turbidity, promoting
blood circulation, and detoxification, achieving some
effect but not attaining the desired result. Therefore,
we propose that hypofunction of zangfu organs under-
lies the basic pathogenesis of AD, whereas Xuanfu
(sweat pores) closure is the nature throughout AD oc-
currence and development.
From a review of the literature, we find that Xuanfu
(sweat pores) have the characteristics of circulating Qi,
body fluid and blood, and operating mental activity.
The main function of Xuanfu (sweat pores) is opening
and closing freely, having some commonness with ion
channels, being similar to G-protein signal transduc-
tion in modern molecular biology in terms of their
functions and other aspects.17-19 The theory of Xuanfu
(sweat pores) has been applied in cardio-cerebrovascu-
lar disease, diabetes mellitus, and gynecopathy, among
others, but there has been little application to AD,
with only a few reports. Yang et al 20 held that the loca-
tion of vascular dementia lies in Xuanfu (sweat pores),
so treatment should be focused on dredging Xuanfu
(sweat pores), The effects of invigorating kidneys, re-
solving phlegm, promoting blood circulation and re-
moving blood stasis could be improved by adding
Bingpian (Borneolum Syntheticum) and Shichangpu
(Grassleaved Sweetflag Rhizome) to dredge Xuanfu
(sweat pores). Chang et al 21 used Xingnao San to treat
AD and proposed that dredging Xuanfu (sweat pores),
circulating Qi and body fluid, purging turbidity and
detoxicating had reliable effects. Thus, based on our re-
search, Xuanfu (sweat pores) closure is believed to be
the key to the pathogenesis in AD.
Yizhitongxuan decoction contains "Kaixin San" (KXS)
Group
Blank
Model
Western Medicine
TCM Ⅰ
TCM Ⅱ
TCM Ⅲ
n
10
10
10
10
10
10
Gαq/11 gray scale value
(×105)
2.35±0.41
1.87±0.61
2.60±0.22
2.10±0.39
2.02±0.27
2.22±0.40
GAPDH gray scale value
(×105)
1.40±0.38
1.56±0.22
1.70±0.16
1.32±0.19
1.39±0.18
1.56±0.16
Gαq/11 relative quantitative
expression
1.80±0.67
1.26±0.55a
1.54±0.21
1.63±0.46b
1.46±0.25
1.45±0.38
Table 3 Effect of the Yizhitongxuan decoction on Gαq/11 levels in ADmodel rat hippocampi ( xˉ ±s)
Notes: blank group and model group were given normal saline 0.7 mL/100 g; The TCM Ⅰ, Ⅱ, Ⅲ groups were given Yizhitongxuan de-
coction 18.70, 9.35, and 4.68 g·kg﹣1·d﹣1 respectively; Western Medicine group was given donepezil HCL 2.08 mg·kg﹣1·d﹣1. TCM: Tra-
ditional Chinese Medicine. Compared with the blank group, aP<0.01; compared with the model group, bP<0.05;
Group
Blank
Model
Western Medicine
TCM Ⅰ
TCM Ⅱ
TCM Ⅲ
Dose (mg·kg﹣1·d﹣1)
-
-
2.08
18.70
9.35
4.68
n
10
10
10
10
10
10
Na+-K+-ATP (μmoL·mg﹣1·h﹣1)
5.122±0.510
4.117±0.421a
5.022±0.612b
4.971±0.616c
4.325±0.480
4.205±0.561
Notes: blank group and model group were given normal saline 0.7 mL/100 g; The TCM Ⅰ, Ⅱ, Ⅲ groups were given Yizhitongxuan de-
coction 18.70, 9.35, and 4.68 g·kg﹣1·d﹣1 respectively; Western Medicine group was given donepezil HCL 2.08 mg·kg﹣1·d﹣1. TCM: Tra-
ditional Chinese Medicine. Compared with the blank group, aP<0.01; compared with the model group, bP<0.01; compared with the mod-
el group, cP<0.01.
Table 4 Effect of the Yizhitongxuan decoction on Na+-K+-ATP enzyme activity in ADmodel rat brain ( xˉ ±s)
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and on the basis of adding Heshouwu (Polygonum Mul-
tiflorum), Yizhi (Fructus Alpiniae Oxyphyllae), and Ch-
uanxiong (Rhizoma Chuanxiong). KXS is the main pre-
scription which from Bei Ji Qian Jin Yao Fang for pro-
moting mentality with the effect of antioxidation and
anti-free-radical-damage.22-23 In Yizhitongxuan decoc-
tion, such as Yizhi (Fructus Alpiniae Oxyphyllae),
Shichangpu (Grassleaved Sweetflag Rhizome), Yuanzhi
(Radix Palygalae) and Chuanxiong (Rhizoma Chuanx-
iong) have the function of dredging Xuanfu (sweat
pores), and their cooperation can restore the deficiency
and promote mentality, resolve phlegm and blood sta-
sis, and dredge and resuscitate Xuanfu (sweat pores).
Yizhitongxuan decoction improves learning capacity
in AD model rats
Yizhitongxuan decoction has the effect of dredging Xu-
anfu (sweat pores) for resuscitation, promoting mentali-
ty by circulating Qi and blood in the brain, which can
improve brain function in AD model rats such as learn-
ing and memory capacity impaired by Aβ25-35. This re-
search demonstrates the effect of dredging Xuanfu
(sweat pores) in AD therapy and the theory of Xuanfu
(sweat pores) in its pathogenesis.
Yizhitongxuan decoction promotes Gαq/11
expression in AD model rat hippocampi
Three characteristics of Xuanfu (sweat pores) were sum-
marized by Wang et al 24: first, it widely exists in all
kinds of creatures, individual life and throughout the
whole body; second, in micro-structure, it is the small-
est unit of the human body in TCM so far; and third,
it emphasizes opening and maintaining smoothness.
G-proteins are important proteins for signal transduc-
tion between a variety of membrane receptors and ef-
fectors. When G-proteins are stimulated, they can af-
fect the levels of second messengers. The phosphoinosi-
tol signal transduction system and G protein-coupled
receptor signal transduction pathway cooperate in a du-
al messenger system. Gαq/11 can regulate the up-
stream signaling molecules in the inositol phospholipid
signal transduction pathway25 to affect G protein-cou-
pled receptor signal transduction. In this experiment, it
was found that Yizhitongxuan decoction induced varia-
tions in Gαq/11 expression through dredging Xuanfu
(sweat pores) for resuscitation in model rats with AD.
Gαq/11 and Xuanfu (sweat pores) are similar in terms
of their distribution, structure and function, which in-
dicates that Gαq/11 has some correlation with Xuanfu
(sweat pores).
Yizhitongxuan decoction improves Na+-K+-ATP
enzyme activity in AD model rat brains
Xuanfu (sweat pores) has some common characteristics
with the molecular composition and structure of the
cell membrane, especially ion channels. Xuanfu (sweat
pores) is the morphological basis of Qi, which is divid-
ed into Yin and Yang.26,27 Ions include Yin ions and
Yang ions as well, which are equal inside and outside
the cells, meaning a balance between Yin and Yang (e.
g., Yin-Yang equilibrium).2 Therefore, there may be
some relationship between Xuanfu (sweat pores) and
ion channels, Qi and ions, Yin-Yang and Yin-Yang
ions.
Both the ion channels' selective permeability with dif-
ferent ions and their opening or closure depending on
the membrane potential or a chemical signal in the en-
vironment are related to the exchange of sodium and
potassium. Na+-K+-ATP enzymes in the brain, existing
on the cell membrane, transport ions by hydrolysis of
ATP against chemical gradients as the material basis
for maintaining neuronal excitability conduction, syn-
aptic transmission, and homeostasis. AD patients pro-
duce large amounts of free radicals, which can inacti-
vate the enzyme via oxidation of its amino acid resi-
dues. ATP enzyme activity may induce neuronal intra-
cellular accumulation of Na+ and loss of K+, leading to
intracellular environment disorder and aggravation of
cell damage.29,30 Yizhitongxuan decoction can improve
Na+-K+-ATP enzyme activity, maintain neuronal excit-
ability conduction and homeostasis, and protect nerve
cells, which indicate that the Na+-K+-ATP enzyme has
some relationship with Xuanfu (sweat pores).
Yizhitongxuan decoction could improve learning capac-
ity and increase Gαq/11 expression and Na +-K +-ATP
enzyme activity in AD model rats. Xuanfu (sweat
pores) has an important role in the pathogenesis of
AD, having a certain relationship with cell signal trans-
duction proteins and enzymes.
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